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PURPOSE: A forward link power control device oi CDMA mobile ''^ '-^^Jn^ii 1 n 

communlcation system investigates a pilot channel ana i\ uaWtc 

channel of a forward linK. and cleiermines a powei control bit for a mo 



power control of a forwc^ai i»nk CONSTITUTION* A fo'ward ihik power •---^ -j — \!\ j X 



too 

control device includes a puWei coniroi bit deiectofi :60/ loi iibiecting \.. ^■> '^!!Lj^. ^ 

only a certain bit whose receiving code symbolr, rr£insmist:ioM ta^e is 
not changed from a correlaiion value aboui £i code symbol leceived"^ 
from a traffic channel, a power inference partdSO^ lor interring -^^ »■ — 

average value of a received power by using a correlation value about ^•' •'-'"^ .t-J_0_ 
both the output bit of the power control bit detector and the code i-. .y,,^. — 



too 

— s 



symbol received via the pilot channel. A cornoaiatof(2i0) compares 
the average value of the received power wnn (i reference value tot a oower control, and generates a deviation according to 
the result. A power control bii generator(220) outputs ci Dreueierrnined power control bit according to the deviation from the 
comparator. Accordingly, the forward link power control dovice inferences a power from a code symbol of the received 
CDMA signal via a traffic channei and a prloi cnannei. deiej mines a power control bit, and enhances a system performance 
of the entire system when controlling a power between the rriobile station and the base station. 
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(SA) Ml pgi Oil 01 (CDMA) CIS Ai^a2J f^^g.^ i^H^ z^l(>^ ^xi ^ 

ois s<y Ai^gjoiiAH. ^^^1^ §321 mm^ m^m ^sh^ jSHye ^^^o^01 ^g^s gBsi xiioi 
M xiioi biMM ismb coma gti Ai^^gsi j\\o\m eeuni 

bi^e)! ^So^fe xiioi die *a^2f, a^ xiiai bi^ *^^oiiah a?^^ mesi nfoisi ^y^^- 

OlI^^OjlAI 011^9 4^61 a^°i ^'2|2J X-j|011 Jl^^S bllHofl!. IlOil ttf^ Ex\ 

1 t^ofb bi]n^2f. bii2¥0iiAH m^^ Ex\o\\ gj2j2j 2^ Mo\ biEi ^^m^ a^ «ioi bi 

e ^^a¥S ^^£101. ^B9\ eeijni jyiyjji ji^^ei g§n 4,^^ qq,^ ^^oj 3c ai ^ 

^^E\ E^m oii^sfi). oloii mo\ bi^g g§6^;^l Ai^^gjsi ^^g g^^Ai^ 

4 ^Sg,^ gB a^ M0\1\ ^ffeolQh COMA Oie §^ A|>^g2| ^«fgf JllOISj^l ^ 

□ 1 OI§t[ WlOiSSOll 5I0ICK 

E 1 8 geH :?i^oji Ufa cdma %^^m oigmb oie Air^^gis] gB xiioi ^x\2\ ^ 

E 2 S ^SOli Cfg CDMA 0\Sd\t OlS §tl Al^SSj ^gfg g|B XIIOl Sx|2| 
9«1 UEItH M^^SE. 

E 3 g ^ ^^SOll MBHS! XHaj2f ^y^2i XllOi bl^s ^tifSPI XilOl □ 
UEftH ES. 

E 4 b ^^^S ilB MO\m am ^2f2| ^ OlIM UEfyi B2HH. 

E 5 b e ^SOII WtE M0\ SxlOII MgSib OlI^^SI =?^m UEfti! M^^^ 
E. 

E 6 8 S ^^SOil ma ilB E^ M0\ SxlOil MgSb 01l^¥2| ^'Aj OIIOll 0}^ E 

^ OII^VSI UEiy! M^^aE. 

*Ee2l ^fiVgOII CH© ¥SSI ^g* 
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PN ^5^^ 140 : xH^ ^^^^ 

^^^^ XHy ^^^^^ 160 : E^ mo\ blM 

3oioigje 180 : E^ mm^ 

2I¥ ¥H 2^ im¥ 210 : blJ2^ 
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220 : J^\0\ bIM 



^ Oie §61 Al^^gjOil ^61 CDMA ^^^1 OI§mb OlS Sd AI>iij01|A-l ^g^S 

^'321 xHyHf MBHS,' ^yg &^^mOj ^^^gr nasi XilCHM 2^ «IOi bIMl ^§ 

offe COMA Olg Al^igHj i/a Si^ «!CH01I 5!0IQ. 

^b|5|o^ ^MS-i 0I§ S<y A|>iij(Cellular Mobile Communlcat jon)OIU :'HeJ ^Di gd 
A|^gj{Personal Communication Service)^ ^01 CDMA(Code Division Multiplex Access) Olgo^ 
b 0I§ §61 AI>^g|OilAHb □4-21 Oie^OI :?I7;R0IU ^ AfO|e(Cell-Site)S ISH PXI^lfS 
OIU □ ^011 GIIOIEie fiSe.^ &'e(symbol)^S 0I^0<£! HfillS(Franie)l ^^6!6F?il 

01 as CfgSM(multipath)l gt[ imoiS(fading)2i S^^s EibQI. Olb 0I§ 

2^0^ ejs^ oie^2S2i ^^oii ^iw^u, 

ae. ois^oi ^^s s^ a^s A^se^Q^. s^s Haisg 4*6le^ i^ixroi oi§^os¥ei 
s^s Heiigjsi aioias 4 gi:Hi sioi giioiq:?j j^^sib ^^smi sihs. :?ixrs 
□easM s& niioisoiu ois^zi ^^^s si^aofs/d. s^ab aioiEiS] ?i8h 01 

S^2| ngjioi XIIOioMI 

01^^ elan oie^oiiAH Haiiso^^ei ^Sofoi ^t^i gai 

2^ ^101 §^8 3^21 SeSiM H:«:IoPI e:^[bl^U 2^ i,^rl^dlMOIU. 

£ 1 8 eeii I'l^oii (ifM CDMA oiemb oie §d Ai^ij2j xiioi §xi2j ^ 

^ UEfyj M^^S^OID. 

E 1 S SS8J0j fiSofa, 01S^(0I£AI)2S¥E:I ^^21 COMA 6!sb 113 

CDMA aiyi gSH :?IXR2| ^^d^^HILK20)S 4^<ya01. 4^619 COMA 6lab H^Ef ^^ii^(21)0||A-i o\ 
S ^^4^ XHEII Sa. 

4-d¥(21)0IIAH m§>^ ^IIF4 xHaiS COMA 6]ab A/D agf^(22)0IIAH ClXli^ Sil£101. 
PN ^5^¥(23)b FN aE ^^¥(PN Code Generator )( DIE AI)Oim ;gismb PN 3EM OlSofOj 1\ CIXI 
^ ^^^9 CDMA jc-j£im:HI ^Cl. 

PN ^5^^(23)21 l^S ^sl ?iaH U5[H(24)01I XllgaW. Eft COMA OIS^(DIEAI) 
21 82 46! Oll^of:?! 01I^¥(25)0II «IS@P. 

CI3CH(27)b 4-61 COMA 6IS01I Dj&l 3E fe'^M ^S2}6f:i2. §A|0|| CDMA 6lS2j §§(QuaMty)g U 
EfUlb 2E OII£i §a(Code Error Metrics)! 2J¥ ¥H 2^ XilO]¥(26)0ll Xilge>Q. 

OlOII CDEf 2i¥ XilOi¥(26)b OIS^(OIEA|)OI dlOIEil ^goJbQI 

e ^ 4 2i?!i am. ^321 mo\o\\ Mgi mo\ biin¥(27)oii 

b|jn¥(27)b 01I^¥(25)()IIA1 01l^@ ^:}\ oi§^(OIEAI)2l 4-61 2^2] S3gi3f 

«IOi¥(26)0ilAH XllgSb E^ M0\ Dl^^m bUHoJOI. 2^ XilOi :>\^^0\\ Qi^ 4^6] 
S2g^2| exfe 5!^ ?^|0i b|e ^^^¥(28)011 M^^Q. 

E^ j^\o\ bi^ ^^Ag«(28)b @xK)ii CQ£J 461 E^ ^^m^ 461 Em ^'^m^m 

^61^(29)011 MS^^Q, 

^6i¥(29)b 4ni4 x-iaiti A^gx^ aioiE^sf e^ mo\ biM ^^^¥(28)oiiAi a^^ab 

461 §:^^bl^ 2^ il^bl^M ^S^t,^ i>'32j CDMA xHy e MBfl^ xHyOil MO\M ^61 

e^Eim(30)S S8H OIS^(DI£AI)OS SQ. 

0191/ci. fe^^j COMA xH^g eg :7IXR^¥E^ 0IS^2^2| g^Hf S§H ?|^^ m^'l^ 

XHaCPilot oh). BD\ xHy (Synchronous ch). St xH^lPaging ch). ^BH^i xHy(Trafflc ch)^ Ol¥0i 
Xim. 01^ COMA XH^MB 14H &^4(Walsh Function) 3E0il 2jaH ^JH^^^ ^j^^ soj| I2§S 
SblKfixed chip rate)^ 2jAf ilg(Pseudo Noise : Oiaf. PNOIBf ^*§l&) AIS!^2J ^JiI^fc[os Sj^H 
aoi 3E £!□. 

Eff. a^^El 7fXlb COMA 61sb Oie^(OIEAI)0IIAi ^aSKEncodlng) ]1[§1 ab 

ai. eg 20insec Al^^^^^l :?^xlb Hais2s di:7iai, a^^E(rate)b 

9.6kbps(full rate). 4.8kbps(half rate), 2.4kbps(quar ter rate). 1 .2kbps(eighth rate)::?f ^^^^OIDI, 
¥S§f 3f§0IIAib Mg CIXI^ aiO|E-i2J 2^1 X^§og gg^h o^^ E^§§¥s(Error 
Correcting Code):?F A^g^□. 

E 1 OJJAl 2^ 01l^¥(25)2^ b|jn¥(27)2f XllOi bje &4S¥(28)S SSI MO\m MM 
¥H «IOf(Closed Loop Power ControDBUl o\0\, Olb ^\X\^0\ Ole^oSVE^ 46151 6!s2| S 

^^Eoii mE 461 ^ ?ixR§s oiBi ^saoi 2ib xiioi bijnoF:n. 

oioii mE 2^ x^lo^ agg MgxF aioiE^sf si ois^es ^^sq^mi oie^oi 
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Oi:71/H. IHI^ ¥H 2^ HI01M ^S&Oll 9iO\M, 011^21 Oll^E. 011^21 121 01 

& :7^xl mamiEiOii ccfai 21 oig^ is ^^ol^^ mo\ Ji^^m ^sm^ii sjbcii, mo\^o\ 
21^ ¥H J^\o\^{Ao)m S8H 4^ aioiEi Heiis mumm cqei xiioi :?i^2^s ^mo^n s 

Oia ^8 XilOiS 2J^ ¥H 2^ XllOi(0uter Loop Power Control )£H2 g^D 

OI2f ^01. :^I^01I CQ^ COMA ^^^1 01g6^b 0I§ e<:ii21 X^IOib ^^^g ilBOII ^§ 
£l2i2Dl. :n ^21 MOim 6PI ?lsHAib D\X\^9.^^E\ COMA 6!s01I CHg^ E 

oi§^oii/d ^§5Ho^ ^►^e^ oFuei. coma xh^ s ois xHyg airmoi xllo^oll oigir ^21 

eis,^ ^B2j xiioi2f bi^miHi ^2)15! xH^i ^^6foj giB2j E^ Mo\m m\ a 
s^oiife iiB2j eaijsi xHyoi s^^Eoii caaj :>j^5^ej oi^^o 

2^^£2i XI0OI ^^8^ol exH ^8H coma xHy caaF 4- 8j:hi aa. 
E^^. ija2j Mo\m E^ im exi mbh^ xHye e6H slhxiihi 

Oilb 2^ flIOi ^E E^^^OW ^^^giOl S8 S^^EOII 01511 ^j^M i^^E^ 6f°^. 

Mane" XH^e SoH E^ M0\ bl^g gf^^g^o^Mi MO\m 4^ E 

^ Mo\ ^o\m :?fxi°^ ^e^^ coma e^o\\ uim 2}^bi# ?ll<i^§.^oll 9Jio\M 

m ^«sai2. oi rai^oii e^ mo\d\ m^m 4* sib snoi 5ixi?ii sb sxiisoi 910. 

3 ^m. M^Hs^ xh^ cn^oii nj^^ xh^i ^^moi 2^ Mo\m ^m\^ s^oiib. :'i n^^^i 

01 mU2| :^|XR0I1 ^oH Sib ^4^2] OI^^OI ^e2£ Mgmb xH^OIH^. Q^2\ OIS^OI ^^^i 
£S XIIOIS S 4^ stab ^Mmo\ 91Q, 



^^^§>^ iia2i e2H5| xH^3f iif^5! xH^i S¥ s^^^moi HB 2^ xllo^e ?lE^ E^ no\ 
bi^i ^^Ai9ib coma g^^s oigmb oi§ g^i Aiiiij2j ^g^g iia a^ xiioia xiismbcii a 

^^oPI ^ ^^SOI! OfE CDMA ^^^1 Olgofb OlS §61 AI:^:^2J 

XllOi §Xlb. ^2j2j eejjn, 3c ^^oil □6H ^^5^1 ^ofH. BOII WE ^^^2.^1 

l^ofb ^2H5! xHy ^^^¥21. g{2j2| m^'^ xHgg gaH 4=619 ^MOII QjaH EP^ ^^£^1 ^ 
oHQ. BOII Cae ^^e2i§ #^6fb HF^^ xHy ^^5^^2f. ^^S^^OIIAH ^^^9.^ 

VEi 4^61 3E ^M2J 2H^S0I ^mXI Si^b S2j2j bl^ei^ ^#ofb XilOl bl^ ^#«2f. flF^ 
^ XHy ^^5^¥0il/d ^^5^2.^3f 2^ XilOj bl^ ^#¥0I1A1 bl^M OlSSfOj 4^^ E 

^2j S^gig Oll^ofb E^ 0II^¥2[. 2^ Oj)^¥OilAi 01|^@ 4^^ E^9\ S^StJlf a2|2| 2^ XII 

Oil :'i^Sii bimom. Boii [Eie ^xfi a^mb bijn¥2j. bijn^onAi exK)ji coEf s 

2j2i E^ Xlld blMe ^^6fb E^ im bIM ^^^^M ^^2ib 51 

^3^1 ^^^1 ^^o\D\ ^ ^SOil tt}^ COMA ^iAm OlgoFb Olg Al^g|2| HB 2^ 

XI101 ^^2] Xiim§8. ^^^S SB2I eaH5j xHy nf^5! xHyol ^g^S i!32i E^ XllOfOII 

me^of:Hib. ■fe^:'! ^"^^ ijB2i 2^ xnoib msh^i xh^ ^ ^^:7i nf^^ %mm mm e 

^£lb 3E § ^2j2i Aie.^ a^£jb 2^ XjlOj bl^g OlgmiHl ^Cf. E^^. gi212J Al^^ 

^ssEib ^e«^ xHy2j 2^011 cHan §^ Aieiget ^ssEjb nf^^ xHy2i ^j^^oii aj&.^ bi 

101 S^'aFQb 51 OlgoFW. B ^^Oil g,'2J21 AILKT1) ^§£jb AIZ}^^ MEIi^ xH^ 

a^[S(T1)/T1].*n[ S2I2J EUS AIZ.KT2) ^§£Jb EQ^ AI^^S eajjni [S(T2)/T2J2| 

xf:7f. AI2i(T1)& xHy 2^[P(T1)/T1]3} EQE AI2.MT2)g m^5! JcH^ 
2^[P(T2)/T2]2i e^'^Qb 51 OlgaMI 

E^^ ^g^s a^ xiioib D\ ^§8 ^2i(Ti)get ^a^i xh^ ^ Ah^,} nf^^ xh^i 

SoH S^EJb 3E ^Ml S^^^mb @XH2j XllOi Beoil CHaH, BE ^'MOI ^XH^^ ^ 
101 ^8 9e^(T1-T3)g^^ BE ^^1 S^i^moi. ^2!(T1-T3) OI2J2j ^2.KT3)§2! BE 
^1011 Cij^^ a^ 011^ dl^a ?|^^ S2I2I g^tl 4^ SiE^ 2^ XIIO^ BSl ^ 

^^6F0< oig6f:?ii ep. 

Eb, a^ xiioib ^z.KTi)gei ^2H^' xny nf^^i xnyi 

S5H a^Elb BE ^Ml e^l^mb ^XH2i xilOi BlOll CH5H. BE ^'101 gXHE^ t>10l 
fe8 ^^KT1-T3)g2IB 0\E E^ M0\ BIOIIAH ^Z.K)1I Afg£|X| a^b 9^!(T3)g^^ BE 

^mm ^mom. sxh x^lai BioiiAH2j ^z.kti-t3)oi! Afggzi s^b =?^m)^2i 

BE ^MOll Oie^ E^ mm % E^ 011^1 g,'2|2i g5[g 4. o^£S A^;7| 2|e^ 3^ 

g^oPi ^ ^^soii mE cdma ^^^i oigsfb on §6i Ai^g2j ^g^g i!3 a^ 
XII01 g^s2i xii2^§8. ^^^i>^ DBS] E^ imm ^tm ^eii^ xHy ii xh^i eaH 2|2i e 

^£Jb BE e &'2j2J AIZ.^ g^a^ xjlOi bl^ ip^^g OlgofOI. B E^^ E 

^ a^2] bll ^mb &?1l2f. 0IS01I 6]S 2^21 bl2| ^^:?| 61a 2^2| b|2| §22^1 ^oJb 

B:^112f. Es. E^ b|2| S52.^1 OlgmOl 4=61 S^l ^S^b B^ISI, 6IS 

2i3f binmo4 xiioi bi^i ^^^Ai5ib ^nm ssojoi oi^oiapb 5oick 
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^9 01^2^3} <ys£l blgg^l ^& ^0(FIR Filter) SEb Sl^ § 

e lEIdlR Filter)^ ^o^7ll SCf. 

^^o\D\ e m^ow coma ^^^'m oismb ois s^i Ai:^a'2i ga 

«IOi a^SSj «I3^S8. ilB2i 2^ XIIWM ?loK^ xH^g goH B 

mO\ d!^ 9^fo| :^^ho|| ^Smoi OI20il 61s ¥^ s 

2mb 9?ii2[, m^m mm ^:)\ ^z^oii □ea^ Al^^e^^ si^a^ ti^ 

21 biM b:hi2[. ¥^ s^xisi biM oi^moi 4^61 9:>ii 

2f. 4-61 m^^m D\^^m bijasFoi Jiioi biMs ^^ai^i^ 9?iis ssmw oi¥ 

g^6f?l g ^^SOll CDMA ^^^1 Olgefb 0I§ e^l Al>^ij2j iiB 2^ 

lOi ^^2] U\X\^ m^B, 2^ XilOi Zll(PCG)2j AI^^OI 0^y 3 01^^21 AI^^O^| XH^^I 

xHyii}2j mm m ^ mo\ hmoiiah nf^'si xH^iif ^ew^ m^2\ u\m oi 

0\J\M. WIOl 3S2I AI210I Oft! □ OI^TSI AI2I01I xH^]lf ^211^' xH^2|2i bl 

fi SHXf 101. ^Ol 2| XilW mwi/H xHailF M£H5" xh^SI big 01 

S6f:hi eq. 



oim. g ^soii CDMA ^'^m oigmb oie g<y Ai>::gj2i ^g^s g3 a« xiioioil □g^ 

£ 2 b e aaOII fff^ CDMA ^^^'1 Ojgmb OIS §^ A|>:i!2| SB XllOi &X|2| 

UEIt!! M^^^£Oia. 

^ ggoii COMA ^^^s oigmb oie mti h\^m9\ ^^^^ hb a^ ;tiioi ^x\^ e i oii/d s 

21 S2H2j ^SOIIAi. COMA g ^an^j xjjys gg}] ^.^ig BE ^§011 QloH ^fSl ^ofb ^EHSi 
XH^ &^S¥{140)2f, COMA 6!S g lU^'S! xH^S §611 BE ^MWI ^EM EfSSJ 

XHy *r5^¥(150)2[. ^EH^i xjjy Afg^«(^40)s^EI fe^^^Si S 4^61 BE ^M2i a^«0l 

Sofxi a^ xiioi biee§ a^ xiioi bi^ *g^(i60)a. ^^?i ^aum ;^n^ 

^^¥(140)21 nfS5! XHy ^5^¥(150)2| g§^oS¥Ei ^fiSFS BE S^5f^ B 

oioie^ si^(i70)2i, ^^::?i ^ai5i xh^ ^^5^¥(i40)2j ^^oiiah a^ ^loi bi^2[ ^^:?i m^' 

^ ^^^¥(150)21 l^E^^EI 0IS^2j S2 ^iiil a^S OH^Sfb a^ 01l^¥(Power 

Estimator)(i8o)e semol =?^Ea, 

oi2f aoi ^ ^soii me COMA oismb ois Ai>igj2i ^g^sr na a^ xiioi § 

:'IXI^(DIEAI)o^^Ei CH^2i COMA COMA xH^l S5H 7IXI^2j 4^61 

a^Eiiudoo)^ 4-<ysioi. 4^613 CDMA B^Ef 4^<:ii¥( 1 10)011 Ai ^nf4= x^^\m >ixi:hi 

0171 AH. COMA xH^e ge^ COMA ^^^tWalsh Function)^ OlgofOI ^H^E^ E^E 

Q, 

n^m 46]¥(iio)oiiAi m§,^ ^n^^^ x^^\E coma ^y^b a/o ^^¥(i20)oijAH c\x\m ^^9oi. 

PN ^^5^¥(130)b PN BE ^^¥(PN Code Generator )( 01 EAI ) Oil AH M^d\^ PN BES OlgofOI J\ P 

xig ^ss coma ^^m x^^\o\J\\ su. 

FN 4r&¥(130)01IAl X^^\m DiX\J\\ Ua. I^H &4*(Walsh Function)^ OlSmOl BE ^'^SF 
S ^2H5| XHy (Traffic Channel)&^2| BE S nf^5! XHy (Pilot Channel )&^2| BE 2} 2} 

^2JI^ XHy ^^5^¥(140)2[ m^'5i xHy ^^^^¥(150)011 AH x^^\m 7\X\J\\ @Q. 

a^ XilOl b|E *l¥(Power Control Bit Extractor)(160)b ^ai^' xH^ ^&¥(140)^¥a 

ffat s 4»a BE ^M2i a^aoi ^sfxi a^b a^ xiioi bi^e}! ^^sfDii £ich. d\ a^ xii 

01 bl^b a^ OII^¥(Power Est lmator)(180)0il X1I§@Q. 

E§.^ ^^I'l nf^^ xH^ ^^5^¥(i50)2i m^Q\ a^ oii^¥(i80)oii xii5£ioi. a^ x-iioi b|E 
¥{i60)2i m^^ xHy ^^^¥(150)2) ^mm oisse^am. coma <yss ^sef ois 

^(aiEA|)2j S5 a^l 011^^^ ^ 2i:Hl @ck 

B6I01&!^ Sg¥(Coherent 0etector)(170)b ^EilSj xHy ^^^?¥(140)2| l^jlf Ef^^ xH 

y ^^5^¥(150)2] #?^iog«Ei ^ssfi BE stm>ii am. aBCH(i90):?j d\ b 

2I¥ ¥H a^ «IOl¥(200)b PBP(190)^¥P 4-619 COMA 6J^2j UPL4ib BE 0112^ 

SS(Code Error Metrics)! ^IS^^B. Oil OlSmOl CDMA 6!sl Oie^(OIEAI)OI iJils 

M ^smbQi s^e.^ a^ a^m 6^#o^04. :7i 6^g^ a^ a^i ^^g,^ S!B2] a^ xiioioii msi 
a^ xiioi :?i^24os m^^Q. 

:)\ es@ a^ ^loi :^i^3ts biii2¥(2io)oit ;^iis£icm. biin¥(2io)b ^^:?i a^ oii^¥(i80)oiiAH oii^ 
@ oie^(oi£Ai)2i 4^61 a^2i s^s^i^ siv ¥h a^ »ioi¥(2oo)oiiai xiisab a^ 
^101 bijsmoi. a^ xiioi ^lestoii clle^ 4»d a^ S22i2i ax}» a^ »ioi bie 
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mO\ dl^ ^^^(220)^ JA\0\ CH5h 4^61 2^ SxfOll ECfSJ 4^^M g 

jm^ ^ti ^'^mmm ^6!¥(23o)oii ^^mbih. ^6i¥(23o)b ^^g ^nf4^ x^^\E ms 

J\ GilOIEia XllOi UIM ^a^(220)0ll/d #^EIb '^tl S:?HJIM ^8 4^61 i^4ibl 

M2f ^6I^^E^IU(240)S mm :?IXR(OI£A|)og ^s&a. 

oloil maf ::^ixR(Di£Ai)8 461 #:?^/^,^^sso(l mE\ 4^61 s^s ssmn. noil mm s 

£38^ ^SOil ^2H^ xH^Sf ^^51 xHg^SI M0\ dl^g gf^aPI M0\ 3 

mm UB^ saoip, 

& 5iOIQ. 

E 3 (a)M S^iofOI ^SoJS, E^ im nM(Power Control Group ; Olof. PCGfif sf§|gj)oi g^gf 
b A|^^e T1. mU2j a^ moi b|M(Power Control Bit : 0I6K PCBEJ etS&)OI Ai21S T2. 

xHy (300)^^011 Ai Aiet ti a^i p(ti). mm^ t^^[2oo)m\M 12 m?} 

21 S^S P(T2). ^eiisi xHy(400)^01tAH Al^^ TI E^m S(T1). M2ii^ XH^(4OQ)^0IIAi 

AI2i T2 S^^2| S(T2)S §2^t^□. 

Oj7IAi. P(T1), P(T2), S(T2)b 6^#0l g.^lOID1. CDMA 61^2] S^^EOlj 2^ 2^01 7} 

^SJfe xHy(400)2j S^^Se e = b fe^EHOilAH S(T1)8 6^^^^ 4 gi£°^. P(T1). P(T2). 

S(T2)S¥H S(T1)S S^oHOf &Cf. 

s(Ti)i ^^o^:'l ^ ^^^s sdDoii p(ti)2i dia s(T2)0ii al^^ p(T2)2j dpj §^ma 
:n :?f§mb ^oicf. oioii 4af^ 101 £#sa. 

>SX71) ^ 5(72) 
y^(71) /'(72) 

4^fif^ is oissfs, s(Ti)i ^01 ^^6k a 4^ sia. 
sen) = n7i)-|g|^ 

S(T1)M ^^oPI ^ ^^SB Aiy(T1. T2)9 oHS AIZ^OII mm 2^2^21 xfg 

oieafb ^o\Q. o\m mE\ 421^ 301 Etea. 

>S'( 71 ) 6(72) ^ / X 71 ) n72) 
71 " 72 71 * 72 

48}^' 3§ OI§olS. S(T1)M aSB ^01 ^^6H y 4^ SAD. 

.SY. 71 ) = r( 71 ) H- ^ i;v( 72 ) - r( 12 )\ ) 

£ 2 OlIAi a^ Oll^^fe 4^«f^ 2 £b 4Sf^ 41 OlgoK)! eejjni XHy(400)£l §^ A| 

y TI S2^2l a^(s(Ti))i ofi^& 2i¥ ¥H xiic>i¥oiiAH m^^^ a^ xiioi :?i^g^^2f dijn 
ofoj, s(Ti)2i a^ m\m cc^^^ noii &^gofb a^ xiioi di^g a«m:?ii ap. 

^^:?| 46,^^ 21 MSofOl ^g>^& g32J XiiOil 4g§.^ ^311 ^ 011^ DgHf ^P. 

E 4 b 3.6864Mcps°J s^6^ S^<i^(Direct spread)! Ahgmb COMA 0I§ 16] AI:iig;0|[Al 9600bps2| 

dioiEiem Afsmn. PCGOii ^g^§r ^321 pcb:?f 3^moi ^oixib s^i a^^iojoj i2f 

1 UBtJI ^OIP. 

Olb 46iS gjofb OlILiXISf 01IUXI2I dl( lor/(loc+No)]:?^ SdB^ S^Oll xHyg mUSi ^^o^ ^ 
XHofW. OI§5^s 3Km/h£j ^£S g^ioiSAl eiiaaj miOliKRayleloh Fadlng)S ^b S^SOIIAI ^gg 

i2foip. 

£ 4 Oil uEjy df2} ^01. ^^^g a^ jaioil mxi a^a s^oiib (no ?zv\ ^^01 u»2 

H, n 0^9.^ 3&'^2J S3 PCBeiS ffSmW a3 XllOil 4^a§^ (3sy(nbols In 

mv\ 3 ae^^ uptuQ. 

^gfS S32I CllOiaeS ^^□b ofOIIAl Olfe^5JOg ^«^g^ aj30| 2^ flIOil 48e^ 

(All symbols In PCG)b :'^S S8 S^l UPLHCM. ^^?| 4b|^ 21 Afg6fOj ^ ^gOil llfg ^?>^?,^ 
i!3 XllOfCProposed method)! 4S^^ S^b Ol^^^^ei il3 2^ ^illOil 4^S§^ (All 

symbols in PCG)2f >i2| xfOi:?F Sl^il SIP. ttjaf/d. PCBe^l 0lg6^01 XIIOll 3^aP 2,* 

1dB:?}^2i ^^01 7H<y9P. 

4:afAi lOilAi S(T2)/P(T2)2| dib ©8 A|^^2| ^2|Sje! g^OIEg SeCMI SSOl 4 2i:?l m 

gdi §m£:?f ^dii 4^:7^ 9x0. 3£i°^ 3 ss^ei feOf^:?i 9i6iiAib oia pcgmohai 

S(T2)/P(T2)2| 2iS OlSt^P. 

^. 01821 PCG^OIIAl ^& S(T2)/P(T2)2| 2^121 S2S ^5f3. 3 OjgmOl 4^6! 2^1 Oll^gf 
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4^ 9XJ\\ @a. 0! OH ^^^m ^o\d\\ seis ^^'9\ pcm\ chohs seoii sioh gii =?mE 6is s^si 

£ 5 g ^SOll CCf^ e^^S i!3 XilOi S^^XlOil AfgElb 011^^21 UEItii M^^^ 

£OIP. 

£ 5 Oil £AI8 2^ Oil ^^(180) 011b S5 0ll^^(181):?f 5&^@CL 

xHy ^^s^^svei xiioi die ^^^(leoM mm mois s(T2)2f iij^s xny 

6^©^ (150) oil /H MOie P(T2)2| bl# =?^Q. 

«2 0il^¥(181)b T2AI2} §e^2j 6!S £1^21 biei S(T2)/P(T2)2^ OlSOII OIDI T2A|^^ §ofO| ^ 

a 2^21 tiie oi§5foi oloii mm EE^m LHsyia. d^h^ ^oioiiah ei35ii^oi mtfsj pcGOii/d ? 
ae oii^¥(i8i):?j oisoii oioi i2M2} §2i2i 6im 2^21 big oigoni atn b^^ t^s uiai 

Uie. 2| PCGOllAi ^JS S^oj bl^M OlgmOl 2^ HIOiM 4»8e[P. 

S(T2)/P(T2)2| a^gie S50ll^¥(181)b e& ^Ei(FIR Fi I ter :Fi n i te Impulse 

Response Filter)! Olgg.^ S2[ 1E1(LPF)M M^m giU. e& ^E1(IIR 

Fllter:lnfinlte Impulse Response FI Iter )M Olge Xi^ SEl(LPF)a A^SS ^'E 

E 5 Oil £AI9 0II^¥(180)1 A^§^^ S^. Ajs ^2H^' XH^Hj 61s 2^ 

M0I2I b|o^^ HB2] £1^ XHOiOii ttHb BXIg2i ge^g S#6K)1 Mg^S £i01 

p(Ti)M oigofb 2m ^gmoi s(Ti)e ^m:IIx^ s^oii^ ^6i¥(i84)2j axisohai s 

goFOl MgofS SP. oil AXIS Eb BXISe #^8 E 2 2j blJH^^ S^@P. 

0I2^ ^£1. 2^ 01l^¥(180):^^ ^m. 2^bl2| ^gfOli 9JiO\M 0IS21 S(T2)/P(T2)S □□^ V 

^ofW Afg^^ 4^ 2iE^ □= ^AlOlll ^gS 4'E 2iP. Olb S(T2) ^ P(T2)S ^^d\0\ 
M^2\ mm =?d\D\\ SP. 

0\D\M. P(T2)2i ir^2i^ eenn| jyjgoj ^goilAl g§ :?ZI2^^§ ?||^ 3.^2^ eg||ni j^yo| g 

^^£2J ^Ed\J\\ ^BHSi xHy2| AlPIS ^ 4^ 2iP. ^ S^^EOII ^Eo\J\\ 4^6ISEIb MSH^ 
y2| P{T2)2| ip^lS^og ^ cy:^| gp^ 30IP. 

E 6 8 ^ ^SOII mm i>'B M\0\ SXIOII A^g£lb OII^¥2j QE ^Al OIIOII COE S 

^ 01I^¥2J UPyj M^^^EOIP. 

£ 6 Oil m^a. 2^ 0ll^¥(180)b P(T2) ^ S(T2)2| §21 2|2| :p5^^ xillSe 01i^¥(182) §J X-II2 
S2 0il^¥(183)M SSmH 2iP. 

0XH eeiin. ^lOi bl^ ^^¥(160)1 ^oH M0i8 S(T2)b X]\2^B 

0j|^¥(183)0l|AH ^mil. xHy ^^5^¥(150)0ilAH M0i8 P(T2)b ;yi1S2 01i^¥(182)0ilAH 

^ Oil 2|2foj g^g oigff 6!S S^2J bll ^^Q. 

S(T2) P(T2) 2|2|2i SeStg :?mb Xil1S2 01l^¥(182) Sy XII2S2 Ojl^¥(183)b ^'l^ g 
S SEi(FIR Fllter)a 0|g^^ XH« S2f aEi(LPF)g Afgt^ 4^£ 9111. g& lEi(IIR 

Filter)! Olgl^ X-i« ^'P(LPF)1 4E 2^P. 

E 6 Oil EAIS 01I^¥(180)M M^^ IIJ^SI XHy2| 61S iESH^ XHy2j tl^ 2^ 

MOI2i §afg! ble^e §1321 X^IOiOII Mgff BHb BX|g2] SgmOl MgoFS EiW. 

P(T1)S Olgmb 4^a^^ 21 ^g5K)l S(T1)M ^m^IXJ S^Oiib ^eif¥(1M)2j AXIgOilAi S 
gSKX AfgmS @P. DIM AXIS Eb BXISl S& #^8 E 2 2J blii2¥S gJ^SP. 

Il^^u. s^^Eoii 4^^ab 5Uiy2i S3 a^ei s nub cxis2j 

e sesfs sp. 

^ ^S01lA^ s(T2)/p(T2)2j bpf pcGD^p:?^ ofti Haiigi §Ex-ig zj Al^^ getoii m 

S^Oilb, Siafb AIZ! ¥^mo^ S^l ^^E S^P. OI S(T2)/P(T2)2j SeSie HH 
b £ 5 OilAi2f i^OI S(T2)/P(T2)2| ^^o\0\ S5g^^0^l Olg^TiP. E 6 OilAHSf ^01 S(T2)2I 

P(T2)M ^ OlOil m^ S(T2)/ir2i P(T2)2I g^g S2StOII Olgl^ 4^E 2iP. 

(X:?IAH. E 3 e S^^6^01 71!^ ^S5fXfS, E 3a}0IIAHb T1 go^ PCGM 5^^^6f01, Pg PCGOilAH 
T1g^^ 01l^2f 3 ^^011 QB g^^( Processing) ^^am. □ Pg PCGOil ^XH PCBM §:?^m 

01 E^Bm @P. 

£ 30IIAH2J aoi. i!32i XHOil m& PCBb ^eH^j XHg (600)&^0ilAH e^ PCG2I ^¥^ 

S »XISJ:HI SEIOj. IS-9521 S^OlIb e^ PCGOilAi ^j^ 2/32j ?|x|OII ?IxIoF:HI SP. ^, 

PCGl 24¥^og E^ 16¥^ g Oiin ^¥^011 mm\D\\ @Pb 50IP. 

3a°S. £ 3 (b)2t E 3 (c)0IIAi2f ^01 MM PCB?h ?lximb ¥^01 PCG2I a§ S^OIES flF^S 
^y(500)2i E^m =?o\D\ §^ AlZ} Til eg ^ oj^jw @p. oiS eiSIi AIIOIM(Save) 

© Ai2!(T3) ge^oii oii^iu 3 mm om B^'m ^ sp. 

^]3f^H^ E 3 (b)OilAib T1E^¥ei 131 /tllOIH(Save)^^ ^ 2iEE^, (T1-T3)AIZI go| pcQM £1^ 
ofl). T3 AIZ.^ govE 011^3} 12 ^^011 P^ g^^ (Processing)! 4=SaK)l. Pg PCGOII (T1-T3)A|^^ 
go| pcBl ^:?fof01 SI^&agMi, AI2} XI21 1^ 4 9Ji?\\ @P. 

E 3 (c)b £ 3 (b)0ilAH2J ^01 AlZf XI21 lOIHXf AlZ! T11 T3e^e MOIAH S^l Oil* 
o\t S^2f ^ai OIS PCGOIIAH ^ZJE^ Afgo^XI 8^8 AIZi 138 ^XH PCG2I T10il SSAIUog 
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Ml. a^S Oll^mfeCII 9JiO\M A|^^ Tig eOlXl 8^I)£ Aiet SESh ^ 9JiD\\ SO. 



oi2f ^01 ^ irsoil [Q^^ ^^^§>^ ^B9\ xH^sf m^5i xHye mm cdma ^ys^i 
^M^^Ei Emm o\md\ii, oioii a>£f xiioi diMe £1°^. o\^^m d\x\^^^ E^m 



S^S^ 1 

gj2j2i ti(ee!g ;;iioi biM ^e^sn 

^^:^! E^ JA\0\ 01^ ^#¥Ojl/d dl^SI nf^'^ xH^I SoH 3E ^MOII CH& fe^S^gil 

E^ m^^owM 011^9 Em9\ s5a,^B gi£i2i a^ MOim ^\^^m «i2of:q, hoii 
bin^oiiAi e^s exfoii caei gisisi e^ mo\ m^m a^ mo\ him ^^^^ ^« 

£ife ^S2£ offe COMA 0I§ Al>:gj£| ^g^S §3 2^ XllOi gxl. 
S?8 2 

^^g>^ ^a9\ E^ mo\B ?iofoi ^2>^s Qj ji^gg j^iiy- 2= olsmfe 3s ^ 

COMA oi§ e<ii M^m9\ Ha a^ ;aioi 

3 

»l 2 »OII ?XO\M. ^g^S 11321 a^ M0\^ itD\ XHB % Um^ XH^l S6H 

a^Eife 3E fe'M s S2]2i Al^^ se.t a^ab a^ j\\o\ m^m oismb 3S ^ses coma 
CIS sa Ai^gjoj a^ xiioi g/^. 

4 

Oil CH6H ea Aiyeo} ^ssife ^^:?i mm^ ^^9\ Em\ cn& bigoi ssmab 5!s oisss ^ 

SES ofe CDMA OlS Sa Al^gj2j ^g^S a^ XllOi gfS. 
5 

XII 2 &Oil 9JiO\M, a^ mt, S2j2l Aie.KT1) e2i A|^^g ^anni 3^1^ 

a^[S(T1)/T1]3f EQE AI2.KT2) ^§£1^ EQ^ AlZlfe^ xH^ a ^ [S(T2)/T2)£j 

xf:?K AI^^(T1)&^ xHy a^[P(T1)/T1]2l EP^ AI^.KT2)S m^'^ xHy 

a^[P{T2)/T2]£i J\S!!k e^ofPb 3M Olg&M ^SE^ ofb COMA 0I§ ea M±m9\ ij3 

a^ xiioi 

6 

xii 2 ^^o!i 2io^A^. ^oi ^g.^§f a^ im^, j\ ^^KiDeeh xny ^^^i 

nf^^ xH^g gaii ^^2! a^ab 3e ^:^H2j a^ mo\ nmm am, ^oi 3e ^ 

MOI ^XH^^ S^IOI fe^ ^^^(T1-T3)ee.^ 3E S^^SfQI. =?ZHJ\-J3) 0\2\9\ 

^^^(T3)§o^ 3E ^MOII CHg^ a^ 011^ i! a^ 011^1 S°J2j g^^g 4=^^^^ 4^ 

2iE^ a^ xiioi nes ^mo[o\ oismb 5!S ^se^ o^b coma ois sa Ai:^gi2i ^g^s 
g3 a^ xiioi g>^^. 

7 

SI 2 »OiI 2i0iAI, ^grS a^ moi^. :?l ^SS S^S ?^^(T1)§^^ &^9I egHni XHy ^ 

n^^^ xH^e mm a^£ib 3e ^iH2i a^ xiioi ngoii Qm, 3e 

Moi mmo\ ^2}(Ti-T3)seiB oia a^ mo\ nmowM :?^m Mgaxi a^b 
^^KT3)§ei 3E 5^^ofDi. ^xh a^ moi nMOiiAHsi 9e.KTi-T3)(Mi a\ 

gaxi ^z.KT3)-ie} 3e ^mchi cut! a^ oii^ ^ a^ oii^i ?iti ^eisi §5^1 

4 2i£^ a^ X1101 uss ^mo\o\ oism^ ^ses coma ois sa Ai>^a 
21 ^g/&» §3 a^ xiioi g>^s. 

8 

§1321 a^ Mo\m 9\o\o\ E2nni ^ xHys S6h 2121 a^ah 3e s s 
2121 AI2I se.^ a^afe a^ xiioi biM ^z^e oismoi. □ =?zm a^a as a§^a bis =?d\t: 
^?ll2^; 

oiaoii as a^2i bisj &^:^l as a^2i bi2i sea^s B:?ii2f: 
as a^ bi2j g^g^a oismoi 4*a a^i ^smb e+^iia: 
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^:)\ ^^^3 D\^^m UIJ2of01 M0\ dIMM ^^^A15lb ^^WM SSmOl OI¥OiXI 

b ^S2S CDMA OlS Al^gjo] ^g|gt Ha X-IIOl 

S=?9 9 

XII 8 soil 9JiO\M. ^ 61^ 3^21 b|£¥EI e^llOIIAH 012011 

^aSi dl^S^Sf mm^m g& ^'EKFIR Filter) 5b gJ^^ 

e& SeidlR Filter)! #5101 ^SH^ mb CDMA 0I§ #6] Al^gj2i ilB 

XII01 ^3. 

10 

^S^S §32] XllOiS ?I6F01 xH^M SoH S^Sib § E^ M0\ bl^ :?2ho| 

Hf^S xH^m S6H ^§ ^^^0^l □§£lb A|^^§^^ E^Sit tiS. S^l ^amoi OlSOll 

^:?i xijy2i ¥^ S5xi2[ nt^'^ xHysi s^xisi diM ^mb 

V^^ UlS OlSmOl ^SoJb B?1I2I: 

4^61 a^sisf dli26^ol a^ xiioi bi^m ^^^Ai^ib ^J\m s&moi oi^oixi 

b 51 ^SE^ mb CDMA 0I§ g<M AI:!^^2J i!3 2^ g^^. 

11 

XllOi 3M(PCG)2| A|^^0l Ory □ Ol^^oj AlZiOll CH^Knf^S! xHy^l ^BH^I x||y3}£i dIM ^JlXf 

1^ OH. 2i 2^ nioi □10IIA1 mm^ m^m MEHSi jtH^sj ms oismb coma ois Siy A\±m 
SI ^g/g,^ na a^ xiiQi ^a. 

S?» 12 

XII 11 soil 910\M, Xm 3121 AietOi Oiy 3 0l&^2i AI2}0ll C||^^ DfSS! XHy2} ^EH^i 

XH^j2[21 bIM ^^3Xt tUI. ^Ol 2| 2^ XIIO< 3M0ilAI MEIjS! XH^Sj 

& 2^1 0l§8fb 2g ^^gog olb CDMA OlS S6! Alr^S2| ^SSf ga JIM SS. 
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